Introduction
There is a significant increase in fetal heart rate abnormalities in fetuses with major congenital abnormalities. The neonatal death rate in these malformed infants may be as high as 44% [1] . When repeated late decelerations of the fetal heart rate is detected antenatally, delivery of the fetus is usually indicated and the most preferential method of delivering such a fetus is by cesarean section [9, 12] . Severe preeclampsia is one of the main causes for positive concentration stress tests. As one would not choose to do a cesarean section in a very ill patient where there is a possibility of neonatal death due to major congenital abnormalities, it is important to know what the incidence of such abnormalities is in patients with positive contraction stress tests.
Patients and methods
Since the introduction of antenatal fetal heart rate monitoring at the Tygerberg Hospital in January 1975, all obstetrical and neonatal data of patients who were delivered because of repeated late decelerations were carefully kept for later reference. Newborns were prospectively followed up until discharge from the hospital. All neonatal complications were listed. At the beginning of the study, only stress tests were done, but when it became clear that acceleration patterns also reflect fetal wellbeing, nonstress tests were done and stress tests were only indicated when repeated nonreactive nonstress tests were encountered. Initially oxytocin was used to stimulate the uterus, but later nipple stimulation was introduced. Only tests which showed repeated late decelerations were regarded as positive. Extreme care was always taken not to interpret late decelerations caused by possible supine hypotension or overstimulation of the uterus as positive. Suspicious tests were routinely repeated before acted upon, unless the pregnancy was at term and the cervix favorable for induction of labor. If the cervix was unfavorable for the rupture of membranes and direct fetal monitoring or when the fetus was growth retarded delivery was done by cesarean section. The fetal heart rate was always monitored during labor. After delivery the fetus was examined by the pediatrician. In patients with intrauterine death, labor was usually induced and after delivery the fetus was examined for external abnormalities. Autopsies were not done on these babies.
Results
During the study period 60197 stress and nonstress tests were done in 25313 patients. There were 229 (0.9%) positive tests. Preeclampsia and hypertension were the main indications (47.2%) for the tests, followed by suspected intrauterine growth retardation (26.6%) (table I). The mean age of the patients was 32 years. Nine percent of patients were 45 years or older, 7% between 40 and 44 years, 23% between 35 and 39 years, 30% between 30 and 34, 20% between 25 and 29 years, 7% between 20 and 24 years and 4% younger than 20 years. Most of the patients (70.7%) were delivered by cesarean section. Only 22.3% of patients delivered normally. Other methods of delivery were forceps (3.9%), vacuum extraction (2.2%) and breech delivery (0.9). There were 13 intrauterine deaths. In 9 of these the fetus was regarded as too small to be delivered and intrauterine death occurred soon after the repeated late decelerations had been noticed. The longest time that a fetus survived after repeated late decelerations had been observed for the first time, was 10 days. In one patient the L/S ratio was low and time was allowed for glucocorticoids to improve the lung maturity but intrauterine death occurred before the fetus could be delivered. In another patient cesarean section was planned but intrauterine death occurred before the operation could be done. The third intrauterine death was due to abruptio placentae and the fourth was an unexpected macerated twin where a cesarean section was done for a positive stress test in the other twin.
Only one of the stillbirths had a congenital abnormality namely an umbilical hernia and abnormal hands and feet. In total there were 10 babies (4.4%) with congenital abnormalities of which one was stillborn, 4 died neonatally bringing the perinatal mortality to 50% (table  II) . Four babies had chromosomal abnormalities (1.7%); two with trisomy-21, one with trisomy-18 and one was a true hermaphrodite. Ages of the mothers who had babies with trisomy-18 were 49 and 46 years.
Discussion
The incidence of congenital abnormalities in this study was 4.4%. When one looks at the general incidence of congenital abnormalities in a larger population it varies between 2 and 3% [4] . According to another source the incidence of gross deformities is 1.5% while the incidence of both gross and minor abnormalities after 1 year is 4 -5% [11] . When only the genetic abnormalities found in this study are considered, the incidence of 1.7% is much higher than the reported 0.62% in a large pooled study of 56952 newborns [3] . It is even higher than the incidence of 1.6% reported in patients where antenatal amniocentesis had been done for several risk factors [10] .
It is clear that the incidence of congenital abnormalities is higher in patients with positive contraction stress tests. A wide range of congenital abnormalities was found of which almost half was genetic. The most frequent abnormal- Although it may be inaccurate to express small numbers as a percentage, the incidence of nearly 1 % found in this study is not higher than one would expect among patients where the mean maternal age was 32 years and when 39% of patients were 35. The risk for a 37-year old patient of having a trisomy-21 is 1 in 250 [2] . Maternal ages in these two patients were 46 and 49 years. As this is much higher than that of the normal obstetric population, it is possible that these patients were selected by their age, a factor which could be associated with hypertension and growth retardation.
The perinatal mortality rate of newborns with congenital abnormalities in this study was 50%, almost the same as that of the study reported by GARITE et al. [1] . In this study, all babies who died neonatally were delivered by cesarean section. As ist is undesirable to deliver a fetus with a very poor neonatal prognosis by cesarean section, one should try to exclude congenital abnormalities by ultrasound prior to delivery by cesarean section. In this study the microcephalus could perhaps have been diagnosed by ultrasound examination as a discrepancy between the femur length and biparietal diameter could have been notices. Patients with trisomy-18 demonstrating a prominent occiput and abnormal features of the hand and feet could possibly also be detected antenatally by ultrasound [6] .
No specific fetal heart rate pattern occurs in patients with congenital abnormalities of the fetus. The anencephalic fetus most frequently demonstrates a silent pattern [8] and no consistent heart rate pattern occurs in the hydrocephalic fetus [5] . A fetus with Potter syndrome may demonstrate repeated variable decelerations [7] but this may be due to the severe oligohydramnios which facilitates cord compression and not due to the abnormality as such.
It seems clear that patients with congenital fetal abnormalities may present with fetal distress and that the incidence of trisomy-21 in patients with positive contraction stress tests is higher than would have normally been expected. Some of the congenital abnormalities could be detected by amniocenteses and chromosomal analyses in at risk patients. The occasional case of microcephalus or trisomy-18 may be picked up by an ultrasound examination before delivery.
Summary
Over a period of 10 years, 60197 stress and nonstress tests were done in 25 313 patients. There were 229 (0.9%) positive tests. In 47.2% of patients who had positive tests, preeclampsia and hypertension were the indications for the test, followed by suspected intrauterine growth retardation (26.6%) (table I). The cesarean section incidence was 71%. The mean age of the patients was 32 years. Nine per cent of patients were 45 years or older, 7% between 40 and 44 years, 23% between 35 and 39 years, 30% between 30 and 34 years, 20% between 25 and 29 years, 7% between 20 and 24 years and 4% younger than 20 years. There were 13 intrauterine deaths of which 9 fetuses were regarded as too small to be delivered. Of the remaining 4 patients, intrauterine death occurred in 3 patients before cesarean section could be done and in the fourth a macerated twin was unexpectantly found when a cesarean section was done for fetal distress. Routine autopsies were not done on intrauterine deaths. The only external abnormality that could be found was an umbilical hernia. Apart from this abnormality there were 9 liveborn babies with congenital abnormalities. Four of these babies died neonatally, bringing the perinatal death rate up to 50%. Four babies (1.7%) had chromosomal abnormalities. These were trisomy-21 in two patients, a trisomy-18 and a true hermaphrodite. Ages of the patients with the trisomy-21 were 46 and 49 years. Other abnormalities were exomphalos, microcephalus with hypospadia, hydrocele, polysyndactyly and hypospadia. One newborn had several congenital abnormalities including mitral valve atresia, malrotation of the colon, absence of one umbilical artery, a horse-shoe kidney and arrhenin-encephaly. Although the incidence of chromosomal abnormalities was much higher than the general incidence in an obstetric population, it is probably due to the high maternal age in the study (38% of patients were 35 years or older). They were probably selected because of their hypertension. As most of the babies who died neonatally were delivered by cesarean section one would have liked to make the diagnosis of the lethal congenital abnormality 
